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(57) Abstract: It is found out that a compound represented by the following general formula I 
shows a potent c-Kit kinase inhibitory activity and suppresses the proliferation of cancer cells 
activated by c-Kit kinase both in vitro and in vivo. Thus, a novel anticancer agent showing 
a c-Kit kinase inhibitory activity is found out. General formula I: (I) wherein R 1 represents 
methyl, etc.; R 2 represents cyano, etc.; R 3 represents hydrogen, etc.; and R 4 represents hydro- 
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c-Kit XX— ifffiLiF^J 

&m£rm 

[0 0 0 1] c-Kit XX— if'llLilF^lk JkXb c-Kit XX' — Lr'PiLilF:^ Ij^r 

5 b X'S c-Kit if =fc V 51 cf®. Cl 

mftjizW'tZo 

[0 0 0 2] ^^famXv'XXXi — if ^ 

10 (Kolibaba K. S. et al. , B. B. A. 1333, F217-F248, 1997 ; Sheijen B. 

et al. , Oncogene 21, 3314-3333, 2002) 0 
[0 0 0 3] XXXX— if (O — 'dX&Zd c-Kit XX — X 

X'X VX'frX SCF(Stem cell factor) b ffi&XX b b [£«£ 

15 c-Kit XI — 1) bS^fb X <b^£nF>tV'CV' 

6 (Blume- Jensen P. et al. , EMB0 J. 10, 4121-4128, 1991 ; Lev S. et al. , 
EMBO J. , 10, 647-654, 1991) D 

[0 0 0 4] C-Kit Xi — if <z>^S‘/b7SH4'fbf±s feS® (M^rTtB^fB^c) <D 
X XX X bt£oX ^ f^^XV^S) b^Xb>flX\^ 

20 'So 

[ 0 0 0 5 ] ( 1 ) & ifo.#! (acute myelogenous leukemia, 

AML) : #<<£>( 60-80%)#,tt#Mf4&lfil^(7)^#"e c-Kit XX — if b 

JK SCF Jtfc 0 Ilk:, 13/18 $!]<£> 

SCF flM^t L-X c-Kit XX—X(Dffi‘\^k&fLb>ti' 

25 XtX C-Kit XX — C TV^§ b #X. bfrltc (Lev S. et al. , 

EMBO J. , 10, 647-654, 1991 ; Wang C. et al. Leukemia 3, 699-702, 1989 ; 
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Kanakura Y. et al. Leuk. Lymph. 10, 35-41, 1993 ; Ikeda H. et al. Blood, 
78, 2962- 2968, 1991 ; Ikeda H. et al. Exp. Hematol. 21, 1686-1694, 



1993) 0 

[0 0 0 6] (2) 6 Sk'M (mast cell leukemia) : 

c-Kit ^ri i f 

H 6D 'f? 'S ^ 1=f $ X V N <5 (Furitsu T. et al. , J. Clin. Invest., 92, 



1736-1744, 1993) 0 

[0007] (3) (small cell lung carcinoma, SCLC) : SCLC 

<D 70%&s±(D%m&W~i? c-Kit 3ri~— 

(Non-small cell lung carcinoma) c-Kit 

x$5 v N h # =7 ^ 

( Hibi K. et al. , Oncogene, 6, 2291-2296, 1991 ; Sekido Y. et al. , 

Cacer Res., 51, 2416-2419, 1991) 0 

[0008] (4) GIST (gastrointestinal stromal tumors) : GIST c- 

Kit XX — if bXV^ <h £ tr§ 0 GIST X 

gist fcSoV'XJ: 9 SI 

iSt#® UTdo V *. t£%> ttTV^6 (Lasota J. et 

al. , Am. J. Pathol. , 157, 1091-1095, 2000 ; Taniguchi M. et al. , Cancer 
Res. , 59, 4297-4300, 1999) „ 

[0009] (5) IjlX, Bi'JM (testicular cancer) : BU§S 'MWi 

:P>tt<5 carcinoma in situ (CIS) /5S*jgfjbX seminoma t non-seminoma 

C-Kit XX— 4ffX CIS t seminoma [21*3^5 
Hr 1 $ tlTV' 1 5 ( Strohmeyer T. et al. , Cancer Res., 51, 1811-1816, 

1991) 0 seminoma j£3^. L-X c-Kit XX' 4 -<D 

(Tian Q. , et al. Am. J. Pathol., 154, 1643-1647, 
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1999) „ 

[0010] (6) (ovarian cancer) : SCF ^ 

c-Kit 0fl2S]SBT&t£<£> 

PH-ffiTfi C-Kit =3f^— 4f£5 J;tF SCF LfclPlMS 

c-Kit &<D&1&it>*1&TlrZ>&&&L&£tlX\t'%>o 'b<7>|£IP:£ 9 . 

c-Kit *ri LTV^S r £ 

(Tonary A. T. , Int. J. Cancer, 89, 242-250, 2000) 0 

[0011] (7) ?L^S (breast cancer) : ?L;Sfi fiJSI c- 

Kit ^-r — (Natali P. et al. , Int. J. 
Cancer, 52, 713-717, 1992) tf5 N ^©^<D5f!S'C?LSS*tf $ tl 

c-Kit •£<E>3BmtfSJL&*K HI- SCF h 

^ 7^f ViW*T^*#fl s {Ji3i&*l/TV'3^P;&S^lfe& fife (Hines S. J. et al. , 
Cell Growth & Differentiation, 6, 769-779, 1995) 0 



[0012] (8) JPffil# (brain cancer) : BpOIEIII <75 'I 3 Tilt iWj 

(glioblastoma) OjHflfl&JSfcSS j; T*W$\Z$5\,'X c-Kit 

jsm&Bbt- 1, c-Kit scF 9 

>MJ£xB£ tbfc b. <*; £3- , b-5 (Berdel W. E. et al. , Cancer Res., 



52, 3498-3502, 1992) 0 

[0013] (9) (neuroblastoma) : Z> )fi h. U 

SCF t c-Kit if 

c-Kit ^ — if J; t> 






mm £ ft TV ' 6 $ 



i'L'X. V N <5 (Cohen P. S. , Blood, 84, 3465-3472, 1994) 0 
[0014] (10) (colorectal cancer) : c-Kit ^r'd - ' if k.^(0 

V ^fyKTfcS SCF 
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fJE ill c? fl fc o (Bellone G. , et al. J. Cell. Physiol., 172, 1-11, 
1997) „ 

[0 0 15] ^ SCF jfaJSRfc «fc5 c-Kit ^ IEli® IB 

k ft fate (Hamel et al. , J. Neuro-Onc. , 35, 

327-333, 1997 ; Kitamura et al. , Int. Arch. Aller. Immunol., 107, 54-56, 
1995) „ lot, c-Kit if-i— J;oT§| 

# e r $ n s iiE#(f jSbjs^ 1 

#£.£>ft"CV'5 0 

[0 0 16] (1) IEYHIBIS2M (Mastocytosis) : IBSt&fl&OiBPJJgJfi P «t 

(Metcalfe, J. Invest. 

Derm., 93, 2S-4S, 1991 ; Golkar et al. , Lancet, 349, 1379-1385, 1997) „ 

IE $5 IS £e & # tr {3: s 1) C-Kit p ~f~ — if <D ifi PJ ?! (Nagata et al. , 
Mastocytosis Leuk. , 12, 175—181, 1998 ) 2 ) FT SCF jfc <D tlP 

(Longley et al. , New Engl. J. Med., 328, 1302-1307, 1993) . 3) c-Kit 

— if (D fS" 14 it, W. 1=1 (Nagata et al. Mastcytosis Leuk., 12, 175-181, 

1998 ; Longley et al. , Nat. Gen., 12, 312-314, 1996) ft $ HX& 

V, c-Kit if-i— 

iblttOSo 

[0 0 17] (2) 7W^-, 7 

if <5 (Thomas et al. Gen. Pharmacol., 

27, 593-597, 1996 ; Metcalfe et al. Physiol. Rev. , 77, 1033-1079, 

1997 ) „ 

5 £ =i =i ^ T n 4 ^gtis J:tJ^P^£JlB^WllS b&WkfM(D 






At 

pa 



£> $ Jr <5 (Naclerio et al. , JAMA, 278, 



1842-1848, 1997 ; Meltzer, Aller. 52, 33-40, 1997) „ SCF 5 c-Kit 
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mast cell b (DM* U b tb b £■ 

bTV''b* : /)Sf^§ : £itTtbb (Okayama et al. , 

Int. Arch. Aller. Immunol., 114, 75-77, 1997 ; Okayama et al. , Eur. J. 

Immunol. , 28, 708-715, 1998 ; Metcalf et al. , Proc. Natl. Acad. Sci. , 

95, 6408-6421, 1998 ; Kay et al. , Int. Arch. Aller. Immunol., 113, 196- 
L 99, 1997 ; Hogaboam et al. J. Immunol. 160, 6166-6171, 1998 ; Luckas et 

al. J. Immunol. 156, 3945-3951, 1996) 0 c-Kit 3^— if OPl/ftF: 

<9 — /£ iSr'14'fB 

[0 0 18] X) , C-Kit *ri 

[0 0 19] c-Kit df -d-— if 

amu c-Kit 

[0 0 2 0] c-Kit —if PJ/SFfK^i £: ^i~dlbn ^ t IT, >" K 

y (WO 01/45689) 0 £ fc, 

c-Kit if Pi/^fbfi H (wo 01/47890) N 

(KRN633) c-Kit Sr^por. i: tb“CV' 

6 (/M£fn£b^ W> 22 M* T'-f v'y-vt'fr^ ^ h y — 

p275-277, 2P-320, 2002) Q c-Kit PJ^Fl3£<5\bfc GIST 

&$ij t tx/' y — ^ >y ? (sn57i ) gfe'i'H fa d: tr 0 7^-e^fg $ 

(Drugs, 63: 513-22, 2003) 0 

[0 0 2 1] J3b TIB— I VEGF ^^($0 kinase 

£g-f£ £r#p$ I] b N VEGF, FGF2, HGF mWt b Jib £r PJ.W1~ 5 - £ 

^fR^bfc (W0 02/32872) 0 -ttT, TfB— I VEGF 
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kinase s. c-Kit if 

3Efc c-Kit 3^— if 5 £ 
[0 0 2 2 ] 

5 1 . — jfx5£ I : 




K I 

R^^f/kls 2— * b I I : 




10 (5S; I I 4\ R a3 (i^f-/kl, Is? UT^U \f/V ^=f-/V^1£.fz.\'Xl/T J 

; R al fi7X^J^^> ~7 ; R a2 fi. 

l-t°nij l — t 0 ^ v 4 ~^/V^7 *• u f/k7 

5: 5: s 

6 ; 

15 R 2 tti/77lt7cfiS;-CONHR a4 (5£4\ R a4 ^7K*M^, C^eT/^ 

C 3 _ 8 ^7n7/R ;3 r/Rls C^eT/ka^^SSfcfiCg.gV^ o7/V3 

R 3 fiTkSftJJICrK h y 7/^^-n ^ f/ki, ;ySflK^ 
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R 4 teTkif IKi^s '>^n^PtVwS s 2 

— fT'/y 7/i^^-nr7^^/RS^rS^i“ ; 5 0 3 5 -ffrcHfeJ 

% L< c-Kit = 3 r^— if 1?§.#^IJ 0 

5 2 . R 1 tfS y ^-/I^£“efc 5 . 1 f5<c^ c-Kit $r7.'—' if |iL#£lJ 0 

3. R 4 y n^n fcVygTffo 5 1 ^fcfi:2iBft 

<D c-Kit *'T — if 1®.^IJ 0 

4. r^kso^ i~3v^tt^i &£fB 

^.CD c-Kit ^ri if HL^^IJo 

10 5. R 2 ^S-CONHR 14 (5£4R R a4 ^7k^MT-^fcfi;^ b^lsSs&MVfe 

t5o ) 1 ~ 4 vvffrtf* 1 fciBife<£> C-Kit ^7— ifPE$ 

^Ijo 

6 . — lx^ I T'^£tt ; 5'fb'n W 5 . 

(1) 4— (3-^nn — 4— {by ^7 n ^"a fcf/RT 5: / jj/U?$=. /U) T y / ~7 

15 y^rv') — 7 — ^ b^rby — 6-^/ !) K 

(2) 4— (3—^13 13 — 4— (zr.^jVT % / ■% ;Vi$~ /U) T ^ J ~7 ^ J ^cby) 

— 7— y — 6-^/y^.- K 

(3) N 6 — t* b^r'y — 4 — (3 — y n n — 4 — ( ( (ixy n tV^T f y ) 

# /v-^^/v) 7%;) y^y^vO — 7— y b^-'y — 6-^7 

20 RiocttK 

(4) N 6 — y b^rb/ — 4— (3-^PP — 4— ( ( (^f/P7^y) ^7/l/7jt'- 

;v) T$y) 7 ^J^bby) — 7— ^ b^y — 6 — if-y V ^ R 

1 COit'a-^O'Ch^s l~5V^tt^i KbZM(D 

C-Kit %-j — if|S.#^IJo 

25 7. 1 ~ 6 1 c-Kit ^r7 — If IMiSF^IJ £!)$,& t ~t~ & s c- 

Kit if ^ c-Kit ^7 — if 53fi^r'7o^ 
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irZWBMa 

8 . c-Kit m. c-Kit *1— 

m$K gist. 

fFUjg. fLS. mBM, 7 \z.WM(D^nMMo 

9. c-Kit ^^--if c-Kit =^-7"— if 

10. £b} L-fcSiM^ C-Kit 3c1 — if^riif! 
c-Kit ^7 — El t 

5 . 7 — 9 V v-f 1 

1 1. 1 — 6 1 i^iB#;<7? C-Kit ^T - — if PIL$^IJ <E ~t~ <5 > 



T 1/ /!/=¥'— ^ 7c iin^S7)'7^^iJ 0 

12. C-Kit ^-9-— ^7c{4^M C-Kit ^-i — if^r^smi - 

1 — 6 V'TM* 1 ^|E<c<D C-Kit $c 7~ 

— TfPM£iJ<?>f£7B 0 

13. c-Kit ■Sc’t''— if ^ 7cf±^MM c-Kit if 







GIST. 




N 





7c fifrliiS'C fc 5 . 



l 2 ^gaife©#^ 



1 4. C-Kit if ^7c^^^M C-Kit =¥'9“— 7f 

5^®7S. /hlB»-)si£7cte GIST T?fc5. 1 

15. |EY»iai£s T W/U=3r— ^7c{»S<D7^^iJ(D#3t^7cfe(D. 1 — 6V^ 



-ftt7>l c-Kit ^r-T*— 7fPJ.$^lJC0^jlc 

[0 0 2 3] 'JiV'' c-Kit 3ci ~— if Pl$7g74^^7^E^^7 s Jl,® £ tt. c-Kit 
7 — - tf (O Tg-tt-fE b 5 . feSto -I® f E^iStti E WififiJ-i' § f&He 

^lj. c-Kit =¥7 if^Wlll <E#X.£>tt<5 Mastocytosis. TWi'^^ 

n^I ft £'(D'MB teftirf 5 foitTfiJ a>^mtt£oit 0 
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[0 0 2 4] El 1 SCF U c-Kit S' 

h L-fc07?fe So 

[0 0 2 5] 0 2 f£ x H562 X X b7cit^(T>, 

t XMW-W. (D S0# tfc^77T?J>5 0 

[0 0 2 6] 0 3 ft, H562 !) 2|jt c- 

Kit *ri — if, c-Kit — '&3Sj:V t 0 - 2©f 



bfcE'trfeSo 



-fca 

Lil> 



[0 0 2 7] 

[0 0 2 8] ^BJfjfflS^fcSSV'Tft, 

$kmzm<5< 

$ kf£*38Wf2^*rt'^Sfe'ft;N 

[0 0 2 9] rCi.eT/^/Hj tft, ^c?5ti$: 1 ~ 6 <Z> 

j£^t. L < b s ^A'36, ^^/v- 

3£ N n — T^u tVl'SE, i — 7 p bf /VllE, n — i — ~f c f'J sec — 
:/=fvI t -7^/l^S, n -- r< ->' = f~/L'Si s i — s e c — y<Z/^/V 

2£, t l-^f/^f'/l'l, 2— ^^VK7^vl/ 

£, 1, 1 - *?**?• JV-? u 1, 2 — zf-jvX’n fcT/l'S, 

I, i — 1 — ^ < 9vW<i'9vl'3i, 2-^f/^yf^l, 3 — ^ ^ 

1, 1 — v^ ^Vl^^Vl-K, 1, 2— /I'l, 2, 2 

- 1, 3 — 2, 3 
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3, 3 — 1 — 2 -xf 1, 1, 

2 — bV ^ ^VK 7 °n 1 , 2 , 2 - bV ^ ^;V^n 1 

1 — * =5-;vy°n t”/i/S, 1 — 2 — ^ 0 

* f/l/$, xf/l/l N n-ypf/Vl, i— 7"n tV^l, n— 

5 i s e c — :/^Vl''3£„ t -7'f - /^ n -^yf-/VS, i — 

yf’^Ks s e c t — 1 — 

7'f/I/l s 2 — ;* l, l, 2— v^^- 

/k:/t3 fcf/l^ N n — i ^ > =£ 9 £pl£ L < ^ ^ : ' 

;V^ =c.^/V^ n-^nlf/^ i— /p t"/l^l, n — i — rf'f'A' 

10 3£ n s e c t — n ~^yf ^S N i s e 

c — ^y^/y$> t — ^t^yf/^ 1 — 2 — 

^ f/l^f/kS s 1 , 1 — v 5 ^ ’‘f-jV-fxi fcVl'K. 1 , 2 — v 5 ^ fcVt'®. 

$ 6>&J:£F^ b< n-^nt>S, i — rTn fcT/u£ N n - 

i sec--7^/vS. t — & 9 - t>o£t>£P 

15 ^ b< n-ynt”/!/!, i -7 "d t>St^§ D 

[0 0 3 0] rCa.gV'^nT/l^lj £ f±> 3 

~ 8 ©l^©T^^r/Vl^tft .'TO &- WJ ;Ui. v'^a^PtVPl, 
n n^^i//x2£;$S2p&-f &tt5 0 £Plfe U < fiv 7 

^ a^n tf/kS"Cfc5o 

20 [0 0 3 1] r C ! _ 6 7VV-=i ^ 

fB rc 1 - 6 T/V^-;V^] fl$jS£^UfcKtfe3s&#9fcb N 

Hk ^vkik n — ~?v. 7 ^^ ixSk i — ~fxi n— ^h ;3 rv'21k i — 

7' f d rv , ls s e t — ~f h =3f- >>£, n — i 

— sec — ^O'^'/^^riyS, t — v 7 ^ 

25 • 7 <y^/^drv'$ N 1— 2 b^v 7 *. 1, 1 — v> 

1, 2 — v 5 ^ Tjf^v'Slk n — ^^v 7 VX;t' ; ¥> 7 :31k 
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1 — ^ l/-. 



2 — ^ 
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V-1, 3 — ^ s 1 , 1 — v 5 ^ 1 , 2 — v> 

^ f v'S N 2 , 2 — v 5 ^ f ^ '^S, 1 , 3 — v 5 y< s'Z? h v'Ss 

2, 3 — v 5 ^ ^Viy7* 3, 3 - vM ’f'/V'f- i-xf-/i/^>^ 

v”l s 2 1, 1, 2-bP^f/W7’D^'>'S N 1, 2, 

2 - bp ^ ^viy? , Ptf?drv'£ > 1 — 1 — 1 —^.^- 

;V— 2 — ^ b :3 rv / X> 

n — :7 s n /K^f v'l N i — 7jf ^v'S, n-7'b :3 rv'S N i — ~f h ^r'^Ss 

s e c — -f h t —rf b n — \ 

sec t — A'Jr^rZ/^ 

ys, 1-^Wf^yl, 2 -ff-jV'f 1, 1 -v^^Viy7°n7K 

dri/S, 1, 2-> ? ^f-/^7’n7K^v'S N n i -^^v'/k 

J: >9 L< n — 

i — n— ^b^v'-S^ i — ~f b = 3 c‘'>'$> s e c-7'h^ySs t 

— 7^' b ^riyilb n — •'<>'' i — s e c — 

t — ^^^>'5Vy:^-= 3 r>'£ > 1 — ^ s f'>v'? b =¥ 

v^s 2 — y b = 3 rv'2i N 1, _ — ^Wt7°n 1, 2 — v 5 ^^- 

/i/yn^^yl, $ b< n* b^S^ ^b^i^Ss n — 7° n /K ^r 

i — y°u 7^^r'>'K > n — Z? b i — T7* b :3 r'>'3i;> s e t 

— :/ b^f-^jiss tio <b t>£fsfe b< b^i'Sk ^b^rS'ls^ 
i -7 P n^>v'S'T:'fc5o 

[0 0 3 2] ^^ipelrcH^^ol^-C l‘C 3 _ 3 'y^nT^3 3r'ySj bti s 
3~8<DlS:J£(DT/y^^*&#9fcU Wdyifis v*^ n^n/K^iyS. 
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10 3tb/c 0 {b'a'fel 2 fi WO 02/32872 ©^10iJ 583 ^lBi©^t^oTSjgLfc 0 
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ffcYH&l C-Kit d^y— b?p§.$ 

M Y bT^P STI571 (7d y 1 (Dm 1/10 7?fco Yc 0 

[0 0 5 3] [0£J£0»J3] H562 S -ftS 

25 &V0 1 <7>%em 

[0 0 5 4] H526 Yb 10% FCS Sr^atf RPMI1640 5% C0 2 -Y bdrcx-<— # 
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0 . 5%^ AA'b/l'Pr — ^ J&JRfclffiSbfco 
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[0 0 5 6] X©f£JH, 0 2 teTF-tm V , l — K-^ i> 
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£nb;A5 STI571 « 160 mg/kg ^£rC K-^JP:^ A £ /eAo fc 0 
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15 b^/bbi^AMIl'cH^ 1 <£>!£# 
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?r, 6 3S|p<7)|ftt Balb/c nu/nu mi__ b 9 ISA) 
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n-yv-if (l&ffiSSA^) « 

20 HibfcM^^r cell lysate buffer (50 mM HEPES (pH7. 4), 150 mM NaCl, 10% 

gycerol, 1% Triton X-100, 1. 5 mM MgCl 2 , 1 mM EDTA, 100 mM NaF, 1 mM 
PMSF, 10jUg/ml aprotinin, 50 u g/ml leupeptin, 1/zg/ml peptatin A, 1 mM 
Na 3 V0 4 , 25 mM j3 -glycerophosphate, phophatase inhibitor cocktail II) (31 
Att'C7jN^ev J y-4' A'bfco 3XSDS AbA 

25 /l-a— A4 yAbFr^^iiULt cell lysate A V fc 0 A<£>#, 

cell lysate A bA/P£ 94°C • 10 U -20°Cl:'vt^## b A 0 
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Super Signal (PIERCE *±M) fc a 
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V bi&fb c-Kit c-Kit IfcO- & 
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c-Kit df--f- — b'lMilr^lJfcb C-Kit dfi if ^1^0 b^X. btbS Mastocytosis, T 

wi-df'— , uft&fc b'(D'mB\z->®-tZ)'fe'0M b bT^fixfesr b ds^i® $tbS„ 
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